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(57) Abstract 

The hyperacute rejection occurring in the 
^plantation of tissues of a non-primatal mammal 
mto a higher pnmate can be mitigated by transferring 
foreign genes of a higher primate, which express a 
sugar transferase, into a non-primaial mammal so as 
to express sugar-chain antigens of the higher primate 
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gF'^©flEA&tf*©gftg8©fttt 

C 1 ) ^SABfig-flSrK- (pMAM/F T&O'p R E P 8 /G T) ©^gffff} 
^©SA 

£*8btti LTR»B*«^fc 0 £«?m«ffl©7*fcLTUndracefcWhite 
Yorkshire ©2B2&T. ±fc8j6*fl©, Sfc'Bfcfcff £*ri?T©lf7*£Jl^ 
fc. C©«^^(rflf5PB556«fpMS ClEJSjfcft, ^r.vttfi, G4877)StfhCG 
(hh^^tKfoh'y, ->^vttS, CG5)££ltU Duroc £©/£&£! 7* 

SfSi^tLto '-^^©S»3S©lBrffttJ!5IEi»c«*3nTlr^5fcto{ZSaifi 
SfSW^loooogTl O^ma^-rsc tiiJ:?), 

( Hogan. et al.. In manipulating the Mouse Embryo.. Cold Spring Harbor 
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Laboratory Press. 1986. Pinkert. et al. . Tra DSg enic aniaal. technology Ac 
aderaic press .Inc.1994 )i::iE£;*ttTH* v-< 0 u< y ^ ^ ? -> 3 y 

C0.25rtEDTA. 5ril Tris(pH7. 4))C!gj5 Lt\ *ft*fti. 0 **/mlK*S 
(2) afc*£A£Lfc£l»W©3tt 

SAfcfMfc, COi >*a-C-^-rt KT , : MZ*ttr2-3l*H*m •* 

*tt»ft 1 ami. »&ftfcff7*©iMll©5fc*»»*& i cm^OT^L^- 

ftftCll^tftTl^HB^fc. WS,.BRB*EcoBI tBaoiHI T3S^(ifi 
7^U*- (HybondN, Amershan){=DNA*e^Lfc. 7 f ;U * L t 
tt±>\ 7n-7tLT v PMAM/FT*«IRB5SCla [ tNhe I -CSE^fCflgffc 

-.ft5©»**7Ml C*Lfc„ It I 9@09l||?5 5 OflOStlfVcsg 
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2 7ffl®fr7**attLfc. CnbOn, Vif >7D 5 f^>yto7^;t 



can 



5Ait 
ft? 






fcfc^A 


FT • 


550 


27 


1 



%A&£^-Q5Slg,cDSEg 
d Guanidinium Thiocyanate-Phenol-Chloroform Method) £RNA£ 
IPS. ^RNA^b2ig^i?^tzj:^Tc _DNA££fifcU M®FT££^ 

tt^ijo/c^6^rffll^fc7•7^'7-^l^^TPCRi£^^ai^TL/c 0 27s 
(nmmi) . . 
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*A*nfcFT^ri'ttttO+TiE><«tBLT^*ct*<»^ai)5tifc - 

7** Off **®ftrfi$ PKl5Cp MAM/F TSSftS-frfca Di-^jj 

(A. B , 0. AB0 4o.©iDiaa^t J .) fr^SKLfcjma^JoiLactHJ: 
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"24- 

(1) 77W> bA(£ragmenLA)<7)£fli 

ttT. 7?$0<> hA(fragm=ntA)^«g 3 S:iai0i:S^^-CraT4. 

KfB(Proc.Nati,Acad.Sci.USA. 86(1989). pp.8227^231) (7)77 ;WGT[Ea A 1.151 ]<flIE5IJ 
j:afe^V»Tx^y> 2*^x^v> 3 S-cOW^iPCaiffilC-catbtifcAlC. x*y> 
2<7>£&E51JKg-3l/>-C7'7V T-A(ptimerA)[E?IJ§-^ 3]«. XX^py > 3<7)£&ra 
^S^r^?^"7--B(primerB)[S?J : &^4]€:^fi!tL^. Cn^75-( V- fcTaKaRa 
LAPCRKitVer.2 (g?giS I £KLA PCRfcB&T) fcfcfil^-C. X*y y 2 3&»*>X 

KSKLTT"?^ -V -A (primer A) h 7 7 -Y "7 —(primer B')(E5U#* 5 ]*ffiH"CRRt$S 

Si£?±te£^j£K«fc^7 9<>0>t^ . 77'f-7-B , (primerB')iCl±f»M^SalI«3[) 
OTfSflftfc^tr. ?*fcft£Wfr*ffffi£iK,fclk Cft*??* 5 >(pGEM-T; Pranegaft) 
KHAii*. Clft£777^ HA( P i«midA)i:^L/i. ift£OT§£^Sphr£^tr*i*<7) 
S«ffiB*T9Kff Lt. x=*y > 3<©±^^.8tt^Sptt!ClHI!HBgBSph l<7>i28fSPft7J s 1 B 
Sf??St4it*«*iB8L/i. KA4Sijra5SspmtW^s«aii:-c^[Sff 

U »4.8kb'p^|Sffr«:ISfc. T4DNA polymerase (Sffl«)*ffi^ 

( 2 ) 7 5 iO* > f* B(fogmem B)<7)fS§| 
ttT. 7 5^> f*B(fnffmeiuB)^fifJESgIlHC5oVrSttllB-f 
Kf6(Prec.N«il.Acad.Sci.L"SA. 86(1989). pp. 8227-823 1)0) 7 77. C7)GT[EC2.4. 1. 15l]0!)£$lj 

''-S^Tx+y> 4*»^x+y > 6 S^SB^PCRttiz-Cftaj-r-S^:. x*y> 
4 VmasiMlzm?\,*X7 ! ?4 v-C(primcr C)[R|»JOT 6 J4. Xi^y> 6 
Kg^-C75 -7-D(primer D)[£flJW 7 L/i. _tl <b<7)77 <f 7- fc LA-PCR 
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(plaanid B)t;^T4(6MSSacII<7)^Bff»i^7^ A HpGEM-T(Promegatt)<7)5-{S!l(7) 
liWWU fi3:9kbplOBrfr«»fc. i*l«W»}«Lfca. T4 DNA polymerase . {gfi 

n 'J >^-(Ne^EnJ,uid Biolaba. lac.) tfftD L/o £*l£BrfrB (fragment B) fcftLfc. 

(2) 7*77» = KQplasmid C)C7)SE*S 

HCCpIasnidQOlJMSSai 2 KS^TMT 

Raffroc.NatLAcid.Sci.USA, 87(1990), pp. 6674-6678) 0)k ^FT[EC2A1.96]<7)DNAg2 
mzm^X^*V> 1 ri"bx*y> 2 S-COlB^cDNA^RT-PCRfe^-CjfitflT^/ift 
G . 77 J-? -E(primer E)[B2^i#^ 8 ] t 77 1 ^-F(primer F)[E3W!- 9]£-£j&L 

ZIZ. COBffr(f n «m e n C C}*; S?&-e* *- P CR3(Wogen a)KJI*£*. ift£77 
FC&lBsmidQfcftLfc. 
( 3) "77^^. KD(plasmidD)05fifJg • 

WT. 7"7^^ HD(piasmidD-)©«K4g|i2tcaSo'u»-cSHejr4. 

£&m^**- V CRJO)un30)z4 M - ^ KoafifC. 50^pCIU<7)poiyA<7)§|5ftc7) 
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mitz. -ftSH-^DNA polymerase '(SM)4Mts-C±£Bffr«¥?f*»K Lfc. 
*lCi^)»ffrtC|aa5S«II'J>*-(NnrEBlaadBtolabs. lnc.)£ftfl[| L£ t £*l£iHHB35 
SacIIT'^fflfLfcg. £ft4i5I2r4DNAli*ase (3ffli5)4J8^Tse]f-ligsiion ^Mlfl. 

Sf#£77;U KDftauniidD)J:|fcLfc. 
( 4 ). 7" y 7* I h" E(plmmid E)<7)&«£ 

OT. 757,= KE(pl«siiudE)<7)«ig*ai3!Z|S^^TSttlSt*. 

±1677 7s I Y D(plasniid D)£ ffliBBHESic II X'WML. U >fk8?^(ClAP; g?g 

ifi)-cKy>ft«igLtft. itin. iBiHB^SKn-C'SsaLfcBffrBCfngjnefltB)^^ 

DNAiigase (£ffli»*JS^-Clig«ion fcSLfc. itifc:/?** P EfcUsmid E) fc «rf 4 . 
■ ( 5 ) 757>< h"F(plasmid F)<7)fl|S| 

WT. 7?7> = KF(pl«niidF)fl5^t0MtCS^l»-rBlW1-4. 

ligase U^rSff ^(fragment A) iiligatioa JMIL/i, £ ft £7 5*5. KFfelasmid 

(6) U^h^f-GQfcSjS 

AMOiSfS^BfM-tL-C. L-OT/FTfcifcLfc. 

(7) n>^h7^h^B 

-E-niii-rS-n. £<7)?>* Hi: GToigf6^oaSRHtt3-l«-%$trE5i|SIJ 
««:^T5«-C2eW5lJj4^A3tir^4->-Cft*. 5* 211. COffA$ftfc£$lJ#. 
FTCDiKE^^n-Kt^giRgn^ (TOIHtt3-h-i3j:tfHII!f?it3-| ; €$tp) £T 
^"C^T^^Cfcr**. f5iai*A£ft£:ISJ>j7$ J . ET(7)SSt/?*{5-^(7) 3 * ftOlC 
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mWKHLfc. BP*. AJSi: L*C. TWODMEMMCWraeWffrXXSTflTftZiil. w 

itemswt^'j^x^v (Gibco?±) sia*jirjLfca*mftffi*Lfc. 

*3BI^=aio*FB5mMI»a*ij«lJlii. Lfc. m4SB<?5S5 

1 0^Wffi6**ftAt2ilixt. ^fc*6E7HWL. f3ISG4ia2niio9B FBSM 
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-28- 

BfLfc. HlJHB^f: J: 0 Southern blottiny fcj? -3 7c. probet LfFTOcDNASMV^ 
Southern blouiag&g. 1 4 2ffl<0TOB*Wftfc*ofc (@16A) . dtl<bO^. HlSiZ 

(homologous recombination ) W&tsX&Zi t&lZfziiyyj ^—At^V^ T— GH <£ 

^■rcn'D^LA-pcRj:ijv>-cPBtt^/i (@i6B4>j:ai6c) . wmmm^m^ 

■ X^mmx\icxih<D^\ : m^tir^Zti l mhipX^ (Ei6BfcJ;c;i6C 

a F?rffi ^-aiT-pcRittff Lt. mrie 3 ssig^on 3 toskb^-crt-pcr 

m&Xh-otl (H16D) . $7fe&$#7^/U£ftT^SL^> (UEA-1;EY 

M l-V-l:-ClffEH!JtS^5|tffiSLfe (@i6E*s^cff}-. iji6E'<7)L929/ 

UEA-I^ffi^TH|Ji^£7)^51c7)?Ig^M£L/iCt€^T. EH&Ii|l6F (75L929 / FT / 
UEA-I t it. iSE^^itfg^ L-GT^T&jJA Lfc^ 7>L929i|fflia??^:mf6g U ^ >UEA-I 

ft e»^)|g*;iW <b C ^Jft^Xiiffi? L-GT/FT^-7 7, 0#»Ufi<&*K|BIWttKliB* 

ftxe»nr^sii. fr^mxznrzmtmiix^zzbtmftixvz. zoz\t 
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13) ' ' 

*wm?m* (pot,ft) ^M«*v^ qwTltt a BM , 0KW; 

-*J:t;i«Iffi1-i C Tl:**to 4 , S | i ^ 5 ,j g ^. 75 ^_ SMv)rpcRS:ti . } _ Lf _ 
Unci . 

mzzmmm^^^ RT . PCRSJtffL/ ,_ 

0jIt ' J -*«^-casi.. ffitt<DBS5f#/i (BlTEii.ttflaiTF) . 
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5feOT'/i<, W^OHSHlCJl-aTIHSrsio-CfeS^^, &7$©ftB©5ti= 

©T£6 0 
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mm 



c i > 

c i ) mmx /hft ^ 

(I) EMOft : 1 I 
Civ) 3&$fc£/9f : 

(A) ftT% : /hflft =p)§ 
CB) iSO : AW 1-30 
. COrfr:££Mrfj 

CD) j-K : £&Jft 

CE) m : B# ,. 

(F) gSffig-Si- : 4 8 2 
(v) =>> ea-*a*tt9nntgfes 
CA) ttfc^St : 
C B ) 3 > £ i - * : 
CO m^j^T-L : 
' CD) 7 7 "^i7: 

Cvi) a^T^ffl^-^ 

CA) : - 

C B ) 7 7 -fAB : 

CO '- 
Cvii) ^fjifffi-r-^ 

CA) : 
(B) 7 7 -f^B : 
CO 

Cra) T > |.tff2 

CA) ftS : 
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(B)fi»«: 

( O' SK/SfrS^ : . • 

(A) W,s£ : 052/912-70 6. 2 

(B) 77^;'J : 052/9 12-7062 
CO "ft/ 7 2 2 : 
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(2) BHV¥?l (SEQ ID N0':l)(CH-r«ff«-' 
( i ) E?IJO#a : 

•(A) : 1 1 7 4 
-CB)52:gf@& 
CO !R<D& : 
(D) h^o^- : g^tf 
(ii) iEJlJOSg : c DNA to mRNA 

Ciii) ^-ftf-trx^ : No 

(iv) T>5 L -tr>^ ; No 
Cx).fllfftt«« : 

CA) 5# : Larsen. R.D. 

Ernest. L. k. 
Nair. R. P. 
Lowe. J. B. 

(B) US : Molecular cloning, sequence, and expression of a 
Human GDP-L-fucose:-D-gaiactoside 2-alfa-L- 
fucosyl transferase cDNA that can form the H blood 
group antigen. 

CO *t&£ Proceedings of the National Academy 
of Science. USA . 

CD) : 87 

CF) K& : 6674-6678 
CO Btf : SEP-1990 
Cxi) EflfOEtt : S E Q.' I D N O : 1 : 

CAAGCAGCTC GGCC 14 

ATG TGG CTC CGG AGC CAT CGT CAG CTC TGC CTG GCC TTC CTG SS 
Mat Trp Leu Arg Ser Kis Arg Gin Lau Cys Leu Ala Phe Leu 

1 • 5 10 . 
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CTA GTC TGT GTC CTC TCT GTA ATC TTC TTC CTC CAT ATC CAT 98 
Leu Val Cys Val Leu Ser Val lie Phe Phe Leu His lie Hia 
15 20 25- 

CAA GAC AGC TTT CCA. CAT GGC CTA GGC CTG TCG ATC CTG TGT 140 
Gin Asp Ser Phe Pro Hia Gly Leu Gly Leu Ser II a Leu Cvb 
30 35 40 

CCA GAC CGC CGC CTG GTG ACA CCC CCA GTG GCC ATC TTC TGC 182 
Pro Asp Arg Arg Leu Val Thr Pro Pro Val Ala lie Phe Cva 
45 SO 55 

CTG CCG GGT ACT GCG ATG GGC CCC AAC GCC TCC TCT TCC TGT 234 
Leu Pro Gly Thr Ala Met Gly Pro Aan Ala Ser Ser Ser Cya 
- 60 5S 70 

CCC CAG CM CCT GCT TCC CTC TCC GGC ACC TGG ACT GTC TAC 2SS 
Pro Gin His Pro Ala Ser Leu Ser Gly Thr Trp Thr Val Tyr 
75 80 

CCC AAT GGC CGG TTT GGT AAT CAG ATG GGA CAG TAT GCC ACG 308 
Pro Aan Gly Arg Phe Gly Asn Gin Met Gly Gin Tyr Ala Thr 
85 90 95 

CTG CTG GCT CTG GCC CAG CTC AAC GGC CGC CGG GCC TTT ATC 350 
Leu Leu Ala Leu Ala Gin Leu Asn Gly Arg Arg Ala Phe He 
100 105 110 

CTG CCT GCC ATG CAT GCC GCC CTG GCC CCG GTA TTC CGC ATC 
Leu Pro Ala Mat Hia Ala Ala Leu Ala Pro Val Phe Arc lie 
1X5 120 125 

ACC CTG CCC GTG CTG GCC CCA GAA GTG GAC AGC CGC ACG CCG 
Thr Leu Pro Val Leu Ala Pro Glu Val Asp Ser Arg Thr Pro 



130 135 



140 



165 



392 



434 



TGG CGG GAG CTG CAG CTT CAC GAC TGG ATG TCG GAG GAG TAC 47S 
Trp Arg Glu Leu Gin Leu Hia Asp Trp Met Ser Glu Glu Tyr 
145 150 

GCO GAC TTG AGA GAT CCT TTC CTG AAG CTC TCT GGC TTC CCC . 
Ala Asp Leu Arg Asp Pro Phe Leu Lys Leu Ser Gly Phe Pro 



518 



TGC TCT TGG ACT TTC TTC CAC CAT CTC CGG GAA CAG ATC CGC ■ SCO 
Cye Ser Trp Thr Phe Phe Hia His Leu Arg Glu Gin lie Arg 
170 175 180 

^ r^!Z C 010 010 GAC ^ CTT CGG GAA GAG GCG CAG 

Arg Glu Phe Thr Leu His Asp His Leu Arg Glu Glu Ala Gin 
. 185 190 ig 5 

f P l SJ? CTG GGT CAG CTC CGC CTG GGC CGC ACA GGG GAC CGC 644 
Ser Val Leu Gly Gin Leu Arg Lau Gly Arg Thr Gly Asp Arg 
'200 205 21 g 



602 
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ceo cgc acc rrr gtc ggc gtc cac gtg cgc cgt .ggg gac tat 

Pro Arg Thr Phe Val Gly Val His Val Arg Arg Gly Aap Tyr 
215 220 



686 



CTG CAG GTT ATG CCT CAG CGC TGG AAG GGT GTG GTG GGC GAC 72B 
Leu Gin Val Met Pro Gin Arg Trp Lye Gly Val Val Gly Asp 
225 230 235 

AGC GCC TAC CTC CGG CAG GCC ATG GAC TGG TTC CGG GCA CGG 770 
Ser Ala Tyr Leu Arg Gin Ala Met Asp Trp Phe Arg Ala Arg 
240 245 250 

CAC GAA GCC CCC GTT TTC GTG GTC ACC AGC AAC GGC ATG GAG 812 
His Glu Ala Pro Val Phe Val Val Thr Ser Asn Gly Met Glu 
255 260 265 

TGG TGT AAA GAA AAC ATC GAC ACC TCC CAG GGC GAT GTG ACG 854 
Trp Cys Lys Glu Asn lie Asp Thr Ser Gin Gly Asp Val Thr 
270 275 230 

TTT GCT GGC GAT- GGA CAG GAG GCT ACA CCG TGG AAA GAC TTT 896 
Phe Ala Gly Asp Gly Gin Glu Ala Thr Pro Trp Lys Asp Phe 
285 290 

GCC CTG CTC ACA CAG TGC AAC CAC ACC ATT ATG ACC ATT GGC 93Q 
Ala Leu Leu Thr Gin Cys Asn His Thr lie Met Thr lie Gly - 
295 300 305 

ACC TTC GGC TTC TGG GCT GCC TAC CTG GCT GGC GGA GAC ACT 9 80 

Thr Phe Gly Phe Trp Ala Ala Tyr Leu Ala Gly Gly Asp Thr 
310 315 320 

GTC TAC CTG GCC AAC TTC ACC CTG CCA GAC TCT GAG TTC CTG 1022 
Val Tyr Leu Ala Asn Phe Thr Leu Pro Asp Ser Glu Phe Leu 

325 330 335 

AAG ATC TTT AAG CCG GAG GCG GCC TTC CTG CCC GAG TGG GTG 1064 
Lys lie Phe Lys Pro Glu Ala Ala Phe Lou Pro Glu Trp Val 
340 345 3S0 

GGC ATT AAT GCA GAC TTG TCT CCA CTC TGG ACA-TTG GCT AAG 1106 
Gly lie Abu Ala Asp Leu Ser Pro Leu Trp Thr Leu Ala Lys 
355 360 

CCT TGAGAGCCAG GGAGACTTTC TGAAGTAGCC TGATCTTTCT 1149 

Pro 

365 



AGAGCCAGCA GTACGTGGCT TCAGA 



1174 
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C3) S2?ll#^2 (SEQ ID N0:2)Cl5lt"5tjf|g 
C i ) EJiO^ffi : 

(A) : 1 4 2-3 

CB) S! : era? 

CO : 

CD) b#a*J- : m# 
Cii) KJtfO 75 : cBN* to mRNA 

CA) . or C 1 , 3) #7? F Wl.K7^7x7-t- 
Ciii) jf*-fc-f a 7>;U : N o 
Civ) ' T>f"fe>^, : No 
Cx) WlTttflWS-: 

CA) : Mauro S.Sandrin 

Paul LDabkowski 
Margaret M. Henning 
Effie Mouhtouris 
Ian F.C. Mckenzie 

CB) @£ : Characterization of cDNA clones for porcine 

aifaCl. 3)galactosyl transferase :The enzyme 
generating the Gal alfaCl.3)Gal epitope 

C C ) -'it&g : XENOTRANSPLANTATION 

CD) : 1994:1 

CF) K$5[ : 81-88 
Cxi) K?tJ©f2£ : S E Q ID NO : 2 :' 
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CGGGGGCCAT CCCCGAGCGC ACCCAGCTTC TGCCGATCAG GAGAAAATA 49 

ATG AAT GTC AAA GGA AGA GTG GTT CTG TCA ATG CTG CTT GTC Si 
Mat Asn Val Lys Gly Arg Val Val Lau Ser Met Leu Leu Val 

5 io ' 

TCA ACT GTA ATG GTT GTG TTT TGG GAA TAC ATC AAC ASA AAC 133 
Ser Thr Val Mat Val Val Phe Trp Glu Tyr lie Asn Arg Aan 
!5 20 25 

CCA GAA GTT GGC AGC AGT GCT CAG AGG GGC TGG TGG TTT CCG 17S 
Pro Glu Val Gly Ser Ser Ala Gin Arg Gly Trp Tip Phe Pro 
30 35 40 

AGC TGG TTT AAC AAT GGG ACT CAC AGT TAC CAC GAA GAA GAA 217 
Ser Trp Phe Asn Asn Gly Thr His ser Tyr His Glu Glu Glu 
45 50 55 

GAC GCT ATA GGC AAC GAA- AAG GAA CAA AGA AAA GAA GAC AAC 259 
Asp Ala lie Gly Aan Glu Lys Glu Gin Arg Lye Glu Asp Asn 
SO 65 70 



« s a s 2 a c 2 5 s 2 sag: - 

75 BO . 

30 95 

Sp 5 g?5 A £ g£ jg£ S S T ? ra GAT tat 

100 y - -™ A ?*. A1 *. Val Lau Asp Asn Tyr 

105 110 

22 2 2222 £<= ™ "It «T GCT 

■j'Z Y Ila Thr Val G1 Y Leu Thr Val Phe Ala 

120 12s 

GTC GGA AGA TAC ATT GAG CAT TAC TTT far n*n ™. 
Val Gly Arg Tvr He ci„ v?L i 7^ ^ GAG Trc TTA ATA 
i?J lie Glu His Tyr Leu Glu Glu Phe Leu lie 

135 140 

14S 150 

TAC ATC ATG GTG GAT GAT ATT tp<~ ar-r* 

Tyr He Met Val Asp Asn ill AGG * TC CCT ^ ATA GAG 
1S5 P V^n r ^ MeC Pro Leu He Glu 

= § 2 2 2 2 2 2 2 £ 2 s 2 2 

175 180 



343 



385 



427 



459 



511 



553 
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GAG AAG AGG TGG CAA GAC ATC AGC ATG ATG .CGC ATG AAG ACC 637 
" Glu Lys Arg Trp Gin Asp lie Ser Mat Met Arg Met Lys Thr 
1B5 190 195 

ATC GGG GAG CAC ATC CTG GCC CAC ATC CAG CAC GAG GTG GAC 679 
lie Gly Glu His lie Leu Ala His lie Gin His Glu Val Asp 
200 205 210 

TTC CTC TTC TGC ATT GAC GTG GAT CAG GTC TTC CAA AAC AAC 721 
Phe Leu Phe Cys lie Asp Val Asp Gin Val Phe Gin Asn Asn 
215 220 

TTT GGG GTG GAG ACC CTG GGC CAG TCG GTG GCT CAG. CTA CAG 763 
Phe Gly Val Glu Thr Lau Gly Gin Ser Val Ala Gin Leu Gin 
225 230 235 

GCC TGG TGG TAC AAG GCA CAT CCT GAC GAG TTC ACC TAC GAG 805 
Ala Trp Trp Tyr Lys Ala His Pro Asp Glu Phe Thr Tyr Glu 
240 245 250 

AGG CGG AAG GAG TCC GCA GCC TAC ATT CCG TTT GGC CAG GGG 847 
Arg Arg Lys Glu Ser Ala Ala Tyr lie Pro Phe Gly Gin Gly 
255 260 265 



GAT TTT TAT TAC CAC GCA GCC ATT TTT GGG GGA ACA CCC ACT 8B9 
Asp Phe Tyr Tyr His Ala Ala lie Phe Gly Gly Thr Pro Thr 
270 275 280 

CAG GTT CTA AAC ATC ACT CAG GAG TGC TTC AAG GGA ATC CTC 931 
Gin Val Leu Asn lie Thr Gin Glu Cys Pfca Lys Gly lie Leu 
285 290 

CAG GAC "AAG GAA AAT GAC ATA GAA GCC GAG TGG' CAT GAT GAA ' 973 
Gin Asp. Lys Glu Asn Asp lis Glu Ala Glu Trp His Asp Glu 
295 300 305 

AGC CAT CTA AAC AAG TAT TTC CTT CTC AAC AAA CCC ACT AAA 1015 
Ser His Leu Asn Lya Tyr Phe Leu Leu Aan Lya Pro Thr Lys 
310 315 320 

ATC TTA TCC CCA GAA TAC TGC TGG GAT TAT CAT ATA GGC ATG 1057 
lie Leu Ser Pro Glu Tyr Cys Trp Asp Tyr His lie Gly Met 
325/ 330 . 335 
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TCT GTG GAT ATT AGG ATT GTC AAG ATA GCT TGG CAG AAA AAA 1099 
Ber Val Asp lie Arg lie Val Lys lie Ala Trp Gin Lya Lya 
340 345 3 £ Q 

GAG TAT.AAT TTG GTT AGA AAT AAC ATC TGACTTTAAA 
Glu Tyr Asn Lau Val Arg Asa Asn He 
355 



113 S 



TTGTGCCAGC AGTTTTCTGA ATTTGAAAGA GTATTACTCT GGCTACTTCC 1186 

TCAGAGAAGT AGCACTTAAT TTTAACTTTT AAAAAAATAC TAACAAAATA 1236 

CCAACACAGT AAGTACATAT TATTCTTCCT TGCAACTTTG AGCCTTGTCA 1286 

AATGGGAGAA TGACTCTGTA GTAATCAGAT GTAAATTCCC AATGATTTCT 1336 

TATCTGCGGA ATTCCAGCTG AGCGCCGGTC GCTACCATTA CCAGTTGGTC 1386 

TGGTGTCGAC GACTCCTGGA GCCCGTCAGT ATCGGCG 14 2 3 
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(4) EW«3 CSEQ ID N0:3)l=Ht*fff« 

( i ) EJlI<0#fi : 
• (A) : 3 8 

'(C) ffiGDfi : l*tt 

(D) h-foy- : nnyt 

Ciii ) sK-tr f- w * ;l/ : N o 

(iv) Ty=f-± : No 

Cvi) E^J®I2® : SEQ ID NO: 3: 

GTACCTTCCT TTCCTCTGCT GAGCCCTGCC TCCTTAGG " 38 

(5) KW.*^4 CSEQ ID N0:4)lzH1-5flt|ft 
( i ) 'E?!l<Z)ttft : 

(A) : 3 3 

(B) S : £® 

(C) : l £8 

(D) Moy- : jj|a#. 

(ii) Ew©aa : -eoflfeoffffi 

( iii ) -f -< * Jl> : N o 

(iv) 7>f t>^ : No 

(vi) EJiJOESi : S E Q ID. NO: 4'" 

GGCGTAAGCA GATCTCTTGA GTTCAAAGTC AGC 33 



(6) S£?iJ3?^5 (SEQ ID N0:5)i:Hf5fiffll 
\ ( i ) B2?ijCD#& : 
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(A) : 2 7 

CB)S:£® 

CO : 1 *« " 

CD) hdfoi?- : £gft 

(ii) E^JtDSS ; -eo^cDsr®? 

(iii) /W .-K-tr-r-f ; No 
Civ) T'yf-^yT, : No 

Cvi) E^OEft : S EQ ID NO : 

CTTTAATTCC AGTCCACTGG GGTAAGC 

C7)g£5i|^^6 CSBQ [D N0:6)f:&i-r-51f$g 
C i ) UJI\<D*&Wl : 

CA) g£ : S 0 

CB) H:#i& 

CO «Ott : 1 *fl 

(D) h#ai?- : 'tj|ft 
Cii) IS#j0?l£g : <e©ftfe©8© 
Ciii) >W ^-tr-f-f ft Jl ] No 
Civ) 7 : No 

Cvi) ISIS : S E-Q ID NO: 6 

GTCAAGGGAA AAGTAATCCT GTTGATGCTG 

C8) S2JII#^7 CSEQ ID N0:7)KMf *<# ?8 
C i ) EftCDftft : 
CA) g£ : 3 4 

cb) m-.mm 

CO fJ!®& : 1 *« 
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(D) h#os;- : g&tt 

(iii) vN-f .-Jf-tx-f A;i/;No 

(iv) 7 >r-fe>* : No 

(vi) : S E Q ID NO : 

CCAGCTTCCG AACCACCAGT CCTTCTCCCA TCTG 

C 9 ) EJIIM- 8 CSEQ ID N0:8)(CWf 5fffS 
( i ) K*ll©1$a : 
. (A)SJ : 26 
( B ) fi : 
.(C) 8<D» : 
(D) F^Di;- : aia^ 
(ii) E?iJ©aS : -eofteo&is 

(ii) .-tf-tr f- -f : No 

(iv) T y-r^ >X : No 

(vi) :SEQ ID NO : 8 



ACGAAAAGCG GACTGTCGAC CTGCCA 
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(10) £913^-9 (SEQ ID N0:9)(Z|S§f -SfiffS 
(i)E?lJO#®: 
<A) : S 3 

(C) fliOtt: J • 

(D) hjJfb*;- i tftft 

(in) ^>f#tf -f *;i:No 

(w) 7>f--tr>X : No 

Cvi) EJBOEtt: SEQ --I D NO": 9: 

CCCTGCCTCT CAAGGCTTAG CCAATGTCCA GAG 

(11) B2W*f 1 0 (SEQ ID NO: 10) CM-r-SftflE 
( i ) EJ»J<D<j$® : 

(A)fi$:29 

( B ) M : &® 

CO : 1 . 

(D) K^'nc;- : g^ft 

(ii) KJIJCDS^ : -eoftfecDS® 

(iii) >W .-tf-bT-w *;U : N o 

(iv) 7>f--t>^ ;No 

(vi) E*!g>Ett: SEQ ID NO : i 0 f" 



AGAGCTGACG ATGGCTCCGG AGCCACATG 



29 
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ci 2) mn%m i cseq idno:id KKrattfir 

C i) K?iJ©#a : 
(A) 1$: 32 

('B)ii: eta 

(C) g£D& : 1 #01 

CD) htfos;- : S&ft 
Cii) i2?iJcDaS : -e-Oftfcco&a 
Ciii) ^-'-tr-r-f AA;No 
Civ) 7 >f--tr >X : N o 
Cvi) @2Jij£Df2^ : SEQ ID NO : 1 1 : 
CCACTCTGCA CATTGGCTAA GCCTTGAGAG CC 
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1. MB&aOa (1. 2) 73^h7>77x7-ft3-Kt 5 pNA 

t% *-t*ttafcra#a*tf?La©Ejng»»tt 0 

2. £5SSa©a (1. 2) ^•>;H> 7 >^ 7i 7-f$3-Kt5DNA 
KW**tr*lODNA**ttt, $»«*,*© a Cl. S) ffythisAb 

aojgKaiaft. 

3. ^SMASOa (l, 3) if?? KS/Ah5->^7*5— tfigfe^©-a 
«=* a(l. 2) 73^h 7 >X7x7-fi&3- Kf5 DNAEJIIt^trD 

ttt < »M*a©HaajR*36ar* j: ^ cMttshTi^citftat 

5. *2Efio*aa©o ci. 3) ^n-/;n«7>x7x7-tw®-ffi 
^*<»«*«©HHKj|[*3ia-r*j:7(:e«i|*aFnfc#aai»aa©» 

6. -'^SMMOff (1. 3) #7;hJ/;^7>77x7-tfafi?©-a 

ff.Cl. 2)73^h 7 .>X7x7-^3-Kt5DNAE«WD 

NA«Mt«Hafti, :J:t)iAU «*«aa©caBEjii*aar*ct 

7. *s*waa©a*^it««{:»«i--5»©. ff9&£a©ift&c*£: 
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MMAAOff (1,3) *7^hi/Ah5>X7x5-tfjtfe^©-«, = , 

< ft«&<»® Hfiaffeftar.ft j: 5 i=»st4e«i l^mm *an*flsair 6 
1st. 
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